Background. Rural households in contemporary Zimbabwe experience various levels of food insecurity and vulnerability. Worsening macroeconomic conditions, a fragile political environment, poor rainfall, low incomes, deteriorating environmental conditions, and the impact of HIV and AIDS characterize their livelihoods. Nongovernmental organizations have responded to the situation through a number of food interventions to alleviate food insecurity and poverty. Objective. To provide an analysis of food security indicators used to assess households benefiting from food interventions in 2006 in Zimbabwe. Methods. A total of 60 households were chosen for each of three districts (Uzumba-Maramba-Pfungwe [UMP], Chivi, and Tsholotsho), targeting beneficiaries of the Agricultural Protracted Relief Programme. Household food security indicators calculated on the basis of data collected by questionnaire included the Household Dietary Diversity Score (HDDS), months of food shortages, and the Household Food Insecurity Access Scale (HFIAS). Districts were compared by analysis of variance and Tukey post hoc analysis.
Introduction
Over more than a decade, Zimbabwe has moved from being the food basket of southern Africa to a hub of food insufficiency, with serious implications for the southern African region. The Global Hunger Index (GHI), developed by the International Food Policy Research Institute (IFPRI), shows that hunger in Zimbabwe has been worsening since 1990 [1] . It was estimated that up to 5.1 million people, almost half of Zimbabwe's entire population, was without food in December 2008 [2] . The outcome of this complex trend is that Zimbabwe will fall far short of achieving the Millennium Development Goal of reducing hunger by 2015. In terms of impact, both urban and rural areas will be affected. The very poor, particularly those who live in informal settlements in backyard shacks in high-density areas and in periurban areas, are the worst affected [2, 3] . Urban food insecurity, particularly that of the poor, was largely affected by the 2005 government policy Operation Restore Order, which resulted in thousands of people being uprooted from their urban homes and livelihoods. The Operation was aimed at enforcing bylaws to stop all activity defined as illegal by the Zimbabwean government and led to the demolition of illegal dwelling structures, mainly backyard shacks. In rural areas, the most foodinsecure households are generally female-or childheaded households or households under stress from various causes. The cumulative impacts of poor food availability and access have contributed to high levels of malnutrition in many areas of the country. For example, acute malnutrition, which is commonly associated with short-term protein-energy malnutrition and/or illness, has been of major concern in the southern part of the country, with levels above 7% among children aged 6 to 59 months [2] . Inadequate dietary intake and illnesses such as diarrhea have been identified as the major underlying factors. Chronic malnutrition, which is highly correlated with poverty and poor socioeconomic conditions, has been increasing since 1994, with roughly one in three Zimbabwean children aged 6 to 59 months currently being stunted [4] .
Several explanations attribute this declining trend in food and nutrition security to a combination of poor macroeconomic conditions, poor government policies, recurrent droughts, reduced government capacity, and the growing impacts of HIV and AIDS [3] . Food security is a complex issue, and various indicators for the different dimensions of food security are available. For example, the Household Dietary Diversity Score (HDDS) can be used as a proxy measure of the access dimension of household food security [5] . An increase in the average number of different food groups consumed reflects improved household food access [6] . Another key indicator is months of inadequate household food provision, which shows seasonality of household food access [7] . This relates to the fact that a household is considered food secure if it has sufficient safe and nutritious food throughout the year, so that all members can meet their nutritional needs for an active and healthy life [8] . Another key set of indicators is provided by the Household Food Insecurity Access Scale (HFIAS), which reflects food security status in terms of access to food [9] . The HFIAS measures the prevalence and degree of food insecurity from a nutritional perspective, focusing on households' foodrelated experiences when facing limited access to food. The HFIAS can detect changes in the household food insecurity situation of a population over time [9] .
Because of the complex nature of the food security crisis in Zimbabwe, remedying it remains a major challenge. While the response to hunger has comprised a variety of programs, ranging from food aid to longterm support through small livestock schemes and conservation farming, the effectiveness in addressing food security concerns is not adequately understood. As a contribution to this gap, this paper provides an analysis of three food security indicators used to assess households benefiting from interventions targeted at supporting food security outcomes in 2006. The findings from this paper are intended to contribute to the design, implementation, and monitoring of food security interventions.
Methods

Study population and sampling
The study was commissioned and approved by the Agriculture Coordination Working Group, a multistakeholder group that reviews and guides the implementation of agriculture interventions. This involved careful scrutiny of the research methods and approach. The study focused on three sites where a variety of interventions have been established, focusing on improving food security. The Uzumba-Maramba-Pfungwe (UMP) District has a mixture of agroecological regions representing a range of natural resource bases that underpin different livelihoods in the area. Economic activities are based mainly on market gardening (horticulture) and crop and livestock farming in Uzumba, while crop farming, livestock farming, and gold panning are practiced in northern Pfungwe. Chivi District is located in the southeastern part of the country. The region receives poor and erratic rains of around 450 mm per annum. Livelihood activities are generally organized around crop production, with maize as the main crop. Income-generating activities include gold panning, cross-border trading, and vegetable gardening. Tsholotsho District is also located in the dry southern part of the country. Annual rainfall is low, erratic, and poorly distributed throughout the summer season. Floods have been a recurrent occurrence in Tsholotsho, resulting in loss of household property, crops, livestock, and roads. Households are mainly dependent on remittances, livestock, and drought-resistant crop production.
The study had a cross-sectional design. A total of 60 households were chosen per study site among beneficiaries of the Agricultural Protracted Relief Programme implemented by the various nongovernmental organizations supported by the Food and Agriculture Organization of the United Nations (FAO) and the Department for International Development (DFID) of the United Kingdom. Twelve villages were chosen by purposive sampling from villages where agricultural interventions were being implemented by various nongovernmental organizations in the three districts. Fifteen beneficiaries were chosen from each village, in close consultation with village leaders, agricultural extension officers, and nongovernmental organization personnel who had in-depth knowledge of households that were experiencing hunger and were impacted by HIV and AIDS.
Data collection
Data were collected in July 2006 from household heads in the 12 villages across the three districts. The respondents were interviewed by trained fieldworkers using a structured questionnaire intended to collect information on various issues of food security. To determine dietary diversity, the respondents were asked to recall the type of foods that they, their spouses, and anyone else in the household ate the day before [6] . To determine the months of food shortages, the respondents were asked whether there were times during the past 12 months when members of their household went hungry because there was not enough food in the house [7] . The HFIAS was determined by asking a number of questions about access to food [9] . This involved asking respondents whether any of the nine listed food insecurity-related conditions had occurred in the past 30 days. If the response was affirmative, the frequency of each condition was recorded. The options for frequency were rarely (once or twice), sometimes (3 to 10 times), or often (more than 10 times) over the past 30 days. The respondents were further asked whether the conditions listed in the HFIAS have occurred to the same extent, more often, or less often before the interventions were implemented.
In order to understand the contextual issues behind food security, general underlying socioeconomic conditions were captured through an analysis of the agroecological zones, focus group discussions, key informant interviews, and general observations. This enabled a situational analysis to be performed to provide a context for understanding food security conditions.
Data analysis and calculations
Information on household food consumption during the previous day was used to calculate the Household Dietary Diversity Score (HDDS) by summing the number of food groups from which food had been consumed; the 11 food groups were cereals; roots and tubers; vegetables; fruit; meat, poultry, and fish; eggs; legumes; dairy products; foods made with fats or oils; sugar; and beverages such as tea and coffee. The lowest possible HDDS therefore is zero and the highest possible score is 11.
In order to calculate the HFIAS, a value was assigned for each response to questions about the nine food insecurity-related conditions (never = 0, rarely = 1, sometimes = 2, and often = 3), and these values were summed to obtain the HFIAS. The maximum possible score for a household was 27 (answered "often" for all nine conditions) and the lowest possible score was zero (answered "never" for all nine conditions). Therefore, the higher the score, the more food insecurity (in terms of access to food) the household had experienced. The households were classified by food security status using the classification system described by Coates et al. [9] . As there are indications that this classification system may lead to misclassification toward the severe food insecurity categories, the classification system suggested by Ballard [10] was also used to classify the food security status of the households. In the Results section, household food security status is reported for both classification systems.
Descriptive and frequency analysis was performed with SPSS, version 15. Data were available for 178 respondents. The data were analyzed for the total group (n = 178) and per district (UMP, n = 60; Chivi, n = 58; Tsholotsho, n = 60). The districts were compared by analysis of variance (ANOVA) and Tukey post hoc analysis. Spearman correlation analysis was used to determine the association between HFIAS and HDDS. Statistical significance was set at p < .05.
Results and discussion
Underlying socioeconomic conditions
The underlying socioeconomic conditions are shown in table 1, highlighting the main income sources, occupation of household head, chronic illness, and water access as a key variable for agricultural production. Socioeconomic conditions varied among the three sites. The majority of households within UMP and Chivi relied on individual household gardens that were located near the homestead or in the backyard and were managed by household members for household income. In contrast, remittances in Tsholotsho formed an important income source that sustained the cashbased economy, which had little in terms of gardening or agriculture. Twenty-three percent of respondents in Tsholotsho indicated that they received remittances in cash or kind. The historical link between isiZulu-speaking groups in South Africa and the isiNdebele-speaking groups in Zimbabwe makes it easier for people from Matabeleland, in which Tsholotsho is located, to work in South Africa. Further, political disturbances of the early 1980s that affected Tsholotsho caused many people to flee to South Africa to seek refuge, creating links that still remain. Since remittances are received in South Africa currency, local economic activities are transacted in Rands. In addition, services are charged at extremely high costs in Zimbabwean dollars. As a result, remittances have contributed to the high cost of living in Tsholotsho, which has pushed people without remittances into a vulnerable situation, particularly as land-based livelihoods have declined.
Next to gardening, gold panning contributed the most to household income in UMP. The area is endowed with mineral resources, ranging from gold to black granite. Of particular importance is the presence of alluvial gold along the Mazowe River, which divides Pfungwe from Mashonaland Central.
Households in Tsholotsho rely on boreholes as a source of water. However, according to focus group discussions, livestock and people compete for borehole water, resulting in frequent borehole breakdowns. Tsholotsho is therefore a water-stressed area, which is a key constraint for agricultural interventions. Community relations are adversely affected, as conflicts over water use intensify while at the household level, food security and hygiene are compromised.
Of all the districts, Chivi has the most readily available wild foods, which were accessible to all households interviewed. Wild fruits such as Parinari curatellifolium (chakata), Strychnos madagascariensis (hwakwa), Sclerocarya birrea (shomwe), and Ficus lutea (maonde), are among the most important foods during drought years, and all respondents indicated their dependence on them. In UMP, wild fruits such as Diospyros mesphiliformis (shumha), Berchemia discolor (nyii), and Azanza garckeaha (matohwe) enhance food utilization.
The results given in table 1 indicate that UMP and Tsholotsho were the worst affected in terms of numbers of people with chronic illnesses as well as number of deaths. A person was considered to have chronic illness if he or she had persistent and recurring illness (e.g., tuberculosis or pneumonia) and had been unable to perform daily activities for more than 3 months. Such proxy indicators have been used in many studies to compare AIDS-affected and -unaffected households [11] [12] [13] . Many people in Tsholotsho are migrant workers. Widespread mobility has been clearly linked to the risk of HIV transmission, which has a further impact on the district [14] . The impact of HIV and AIDS caused by high migration levels has been largely felt at the household level. Although both males and females were affected by chronic illness and deaths due to AIDS-related illnesses, more males (12 males reported by 60 respondents) than females (8 females reported by 60 respondents) died of AIDS-related illnesses in the 12 months preceding the study. For the 60 households in UMP included in the survey, 19 people between the ages of 15 and 49 had died of all causes during the 12 months preceding the study, and of these 13 were males and 6 females. However, chronic illness was prevalent in both sexes in UMP, with 13 males and 13 females having been sick for more than 3 months preceding the study.
Household Dietary Diversity Score (HDDS)
The percentage of households that consumed foods from specific food groups on the previous day is shown in table 2. In UMP, the majority of the households consumed foods from either two or three groups. In Tsholotsho, most households consumed foods from two groups, and a smaller proportion consumed foods from three or four groups. In Chivi, the number of food groups consumed per household had a more normal distribution, ranging from one to nine, with a mode of five groups. Cereals and vegetables were the only two food groups that were consumed by at least 50% of the households in UMP and Tsholotsho. In Chivi, a greater variety of food groups was consumed, with cereals, vegetables, legumes, fats and oils, and sugar being consumed by at least 50% of the households.
More than half of the households in Chivi consumed legumes the day before the survey, versus 20% or less of the households in the other two districts. According to focus group discussions, households in Chivi grow a variety of legumes with seed purchased from the market, but most of the seed used for planting was retained from previous harvests. Since the survey was conducted in July, it is possible that many households The mean HDDS is also given in table 2. The mean HDDS differed between the districts, with households in Chivi consuming a greater variety of food groups than households in Tsholotsho and UMP (4.7 vs. 2.7 and 3.0, respectively; p < .001). Households in Chivi, therefore, had access to a greater variety of foods than households in the other two districts. Access to a greater variety of foods by households in Chivi probably reflects a variety of local initiatives related to vegetable production, availability of a variety of water sources, and nongovernmental organization-supported boreholes.
Households in UMP and Tsholotsho had access to a limited variety of foods. This is of concern, as dietary diversity scores have been positively associated with the nutritional status of young children [15] and adults [16] , independently of socioeconomic factors. At the national level, Zimbabwe's economic performance has remained negative during the past 8 years, owing mainly to political difficulties exacerbated by recurrent droughts. Inflation levels are persistently rising, while purchasing power continues to be eroded. This scenario has generally affected livelihoods and food security in the whole country, although local contextual factors have strongly exacerbated the situation.
Months of food shortages
Of the 178 respondents, 76.4% (136) experienced food shortages during the previous year. Table 3 shows that differences in the prevalence of food shortages across the three districts occurred, ranging from 56.7% in UMP to a high of 95% in Tsholotsho. Figure 1 indicates that households in Tsholotsho experienced hunger throughout the year, without any noticeable increases during particular months. In UMP and Chivi, October to January were the critical months when households experienced the most hunger. Seasonality and weather conditions are the major factors contributing to this pattern of food shortages. October to February represents the peak hunger period in the country. For the three sites, the previous poor agriculture season due to shortages of inputs and late rains caused food shortages. This was confirmed in the focus group discussions. Table 4 shows the means and 95% confidence intervals for the responses to questions on the individual conditions related to food security. The maximum possible value is three (answered "often" by all respondents), and the lowest possible value is zero (answered "never" by all respondents). The HFIAS conditions relate to three different domains of food insecurity, namely, anxiety and uncertainty about the household food supply, insufficient food quality, and insufficient food intake and its physical consequences, as indicated in it is clear that households in Tsholotsho were the most vulnerable, particularly with regard to insufficient food intake and its physical consequences. Table 5 shows the food security status of the households according to two classification systems. According to the system described by Coates et al. [9] , 80.2% of the households were classified as severely food insecure and only 1.7% of households were classified as food secure. Although the classification system may overestimate the prevalence of food insecurity [9] , it is important to note that hardly any of the households were classified as either food secure or mildly food insecure. Ballard [10] , after testing the HFIAS in Malawi and Kenya, concluded that the HFIAS classification system may lead to misclassification toward the severe food insecurity categories and therefore suggested that the classification system be revised. According to the revised system suggested by Ballard, 46.9% of households were classified as severely food insecure. Ballard [10] showed that a major difficulty with the HFIAS is that the questions are open to multiple interpretations (this is probably not unique to the HFIAS and applies to most hunger/food insecurity indexes).
Household Food Insecurity Access Scale (HFIAS)
Correlations between the food security indicators
Spearman correlation analysis showed an inverse correlation between HFIAS and HDDS (r = -0.425, p < .01). This inverse association shows that the higher the HFIAS (and therefore the greater the food insecurity), the lower the HDDS (and therefore the lower the dietary variety). The more food-insecure households therefore consumed a diet of lower variety. Table 6 shows the mean HDDS and HFIAS according to whether the households experienced food shortages during the previous year or not. Households that experienced food shortages had a lower mean HDDS (indicating access to a lower variety of foods) and a higher mean HFIAS (indicating higher food insecurity) than households that did not experience food shortages. listed in the HFIAS, between 30% and 50% of the respondents in Tsholotsho said that they experienced these conditions less often before the interventions were implemented, suggesting that the situation worsened.
The perceived impact of interventions on food security
The food security indicators used in this study were able to show differences between areas. Households in Tsholotsho had access to fewer foods, were more food insecure, and experienced more food shortages than households in the other two districts. These differences can probably be explained, at least partly, by the underlying macroeconomic and social factors. On the basis of the results from the survey and focus group discussions, food insecurity in Tsholotsho was exacerbated by climate variability, which was experienced through more frequent and erratic floods and droughts, and by unpredictable and untimely nongovernmental organization support with food and agricultural inputs, particularly seed. The latter probably contributed to the perceived worsening of food security since the implementation of the interventions. Furthermore, the high cost of living in the district hindered local access to food on the market.
In comparison, the critical role played by the natural environment in sustaining food security, as observed in Chivi in the case of the contribution of wild foods to a diversified diet, is an important finding. In addition, sustained nongovernmental organization support for nutrition gardens in Chivi has contributed to improved food security conditions. In this context, gardens are an important agricultural intervention for improving food availability and dietary diversity.
Conclusions
The study has demonstrated the value of using a variety and combination of indicators in the design of food security interventions. The supporting data collected by focus group discussions and the survey helped explain the differences in food security indicators between the three study sites. It is important to recognize the value of this kind of approach that adopts a variety of indicators supported by qualitative methods.
Each of the three indicators presented a different perspective of the food security situation in each district, with diverse implications for the design of interventions. The HDDS showed that beyond availability, food security also involves access to a variety of foods, particularly if a nutritious diet is to be secured. This resonates with the dominant definitions of food security given, for example, by the World Bank, which conceptualize food security as "access of all people at all times to enough food for an active, healthy life" [17] . The 1996 World Food Summit adopted a more encompassing definition "when all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and active life" [8] .
By analyzing the food security conditions at the household level, the indicator revealed access to a limited variety of foods, resulting in the consumption of a monotonous diet. Any response to food security needs to focus on increased consumption of specific food items to increase the dietary diversity, particularly in Tsholotsho and UMP. Home-grown roots and tubers, pulses, vegetables, and fruits provide nutritional benefits. Backyard gardens in Chivi and UMP provide a conducive environment for growing a variety of such crops. However, market interventions, such as cash or food for work, that address erratic local food prices would be ideal for addressing food access in Tsholotsho.
The indicator pertaining to months of food shortages allows a deeper understanding of the nature of food insecurity. Hunger in Tsholotsho is experienced throughout the year, implying that the causes are chronic rather than seasonal, as evidenced by the poor underlying socioeconomic conditions. In this instance, food security interventions would have the greatest impact when the underlying conditions, such as market distortions, were addressed. Seasonality in food shortages in Chivi and UMP should be taken into account in the design, targeting, and timing of interventions.
The HFIAS has usefully revealed the condition of food security in each site in terms of the availability, stability, and intake of food. The anxiety and uncertainty experienced by households with respect to their food security conditions provide a platform for bold examination and analysis of the current responses. In Tsholotsho, the respondents' perceptions were that the situation had become worse regardless of the interventions, whereas in Chivi and UMP, the respondents did not perceive any noticeable differences. Indicators are most beneficial when used in conjunction with one another rather than as a summary index or scale. 
